Abstract Latinas have lower quality of life than Caucasian cancer survivors but we know little about factors associated with quality of life in this growing population. Bilingual staff conducted interviews with a national cross-sectional sample of 264 Latina breast cancer survivors. Quality of life was measured using the Functional Assessment of Cancer Therapy-Breast (FACT-B). Regression models evaluated associations between culture, social and medical context and overall quality of life and its subdomains. Latina survivors were 1-5 years post-diagnosis and reported a lower mean quality of life score compared to other published reports of non-Latina survivors (M = 105; SD = 19.4 on the FACT-B). Culturally based feelings of breast cancer-related stigma and shame were consistently related to lower overall quality of life and lower well-being in each quality of life domain. Social and medical contextual factors were independently related to quality of life; together cultural, social and medical context factors uniquely accounted for 62 % of the explained model variance of overall quality of life (Adjusted R 2 = 0.53, P \ 0.001). Similar relationships were seen for quality of life subdomains in which cultural, social, and medical contextual variables independently contributed to the overall variance of each final model: physical well-being (Adjusted R 2 = 0.23, P \ .001), social well-being (Adjusted R 2 = 0.51, P \ 0.001), emotional well-being (Adjusted R 2 = 0.28, P \ 0.001), functional well-being (Adjusted R 2 = 0.41, P \ 0.001), and additional breast concerns (Adjusted R 2 = 0.40, P \ 0.001). Efforts to improve Latinas' survivorship experiences should consider cultural, social, and medical contextual factors to close existing quality of life gaps between Latinas and other survivors.
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Introduction
Breast cancer is the leading cancer diagnosed among Latino women in the United States (US) [1] . Fortunately, greater numbers of Latinas are surviving cancer in part due to improved screening and access to recommended treatment [2, 3] . Given the rapid growth and aging of the US Latino population, Latina survivors will account for an increasing proportion of the already large breast cancer survivor population. Currently, substantial gaps exist in our understanding of quality of life (QOL) among Latina survivors [4, 5] .
Factors that contribute to QOL in non-Hispanic breast cancer survivors include age at diagnosis, cancer stage, relationship and employment status, symptom distress, social support, and coping strategies [6] [7] [8] [9] [10] [11] [12] [13] . Demographics such as race and ethnicity further influence survivors' QOL [14] . For example, Latina survivors report greater symptoms (fatigue, depression and strained work, and spousal relationships [15] [16] [17] [18] ) and have lower overall QOL than non-Hispanic survivors [3, 5, 8, 19] . Qualitative data suggest that cultural and contextual factors such as secrecy, shame, Latina role expectations and barriers in patientphysician communication may contribute to these QOL disparities [4, 15, 20, 21] .
The accumulating qualitative evidence and emerging quantitative evidence describing the experiences of Latina breast cancer survivors indicates that culture-and the impact of culture on social and medical context factors-is likely a critical influence on QOL outcomes among this group [5, 22] . In addition to the empirical evidence, conceptual approaches provide useful frameworks for describing how culture, social, and contextual factors can influence QOL. Two approaches guided the present study: the Contextual Model of Health-Related QOL [20, 23] and the Ecological Model [4, 24] . These models specify individual (e.g., disease characteristics, cultural views of illness), social (e.g., social support), and contextual influences (community resources, patient satisfaction/trust in provider) on QOL [4, 23, 24] . For example, culture may influence attitudes toward body image or feelings of shame related to cancer or its treatment effects [15, 21] , fatalistic attitudes about cancer [25] , and how religion/spirituality impacts views of cancer [26] or QOL [27] . Culture may also influence social connections [4] , particularly identification with and attachment to family, such as the value of familism among Latinos [28] , or how social isolation influences adjustment [4] . Within the broader medical context, culture and language barriers are related to expectations about medical care, symptom recognition, and medical decision-making preferences [29] [30] [31] . For example, Latinas appear to experience a greater disconnect between their desired information about treatment and the information received compared to non-Latino whites [32, 33] . Language and cultural barriers likely inhibit effective patient-physician communication among Latinos [22, 34] . Likewise, the lack of continuity of care (e.g., seeing many different physicians over time) may be challenging for Latinas less familiar with the medical system [15] . Communication barriers, care discontinuity, and lack of support resources following treatment may all contribute to lower treatment satisfaction or possible delays in access to needed services [22, 35, 36] . Although cultural, social, and contextual factors have been explored in other minority breast cancer survivors, we are not aware of any quantitative studies that have comprehensively examined these factors as correlates of QOL in a large socioeconomically and geographically diverse sample of Latina breast cancer survivors.
In this cross-sectional study of Latina survivors we examine the independent associations of culture and social and medical context with QOL. This study adds to the literature by exploring whether unique cultural and contextual factors influence QOL within a diverse sample of Latina breast cancer survivors. We hypothesize that cultural factors and social and medical context variables are each independently related to overall QOL and its subdomains, after considering clinical and sociodemographic factors. Inclusion of QOL subdomains (physical, emotional, functional, social well-being, and breast cancer-specific concerns) is important given the multidimensional nature of QOL across cultures [37] and the differential predictors of various QOL outcomes [8] . Specifically, we hypothesize that better QOL will be positively related to less stigma/shame from breast cancer, more social support, and greater patient satisfaction with medical care. Guided by the contextual and ecological models of health, we further explored correlations between Latina survivors' QOL and religious coping, familism, cancer fatalism, social constraints, community resources, and medical mistrust [4, 23, 24] . Results are intended to suggest specific targets amenable to intervention to help reduce disparities in survivorship outcomes for Latinas.
Materials and methods

Procedures
This study was conducted within the Latin American Cancer Research Coalition's (LACRC) [38] community-academic partnership. Latinas C21 years within 1-5 years of their breast cancer diagnosis were eligible for participation. We recruited a national convenience sample of women through local surgeons and both local and national community clinics, oncology practices, hospitals, Latino-serving cancer support agencies, Latina-specific list serves, and the Love/ Avon Army of Women [39] . Local recruitment was conducted in-person at support groups and through posted and mailed study fliers and a local Spanish-language radio program. National recruitment was conducted through mailed study invitation letters and electronic postings. All women provided verbal informed consent; all study procedures were approved by the Georgetown/Med-Star Oncology Institutional Review Board.
We developed a structured survey to capture domains of interest for the study guided by our conceptual models [4, 23, 24] , existing literature [3, 5, 26, 27] , topics described by Latina survivors in our formative work [21] and our partners from a community agency that serves this group (Nueva Vida, Inc.) [40] . We relied on previously validated Spanish-language instruments when available. All translated items were independently translated and back-translated by two staff; we resolved discrepancies by consensus. The final survey was reviewed with a separate sample of 10 Latina survivors using cognitive laboratory testing [41] to ensure adequate comprehension and construct validity. This cognitive testing included use of verbal probing techniques to assess participant thoughts about and comprehension/interpretation of each item at the time the item was asked [41] . Participants completed the final 45-60 min structured survey by telephone or mail in English or Spanish. Trained bilingual, bicultural female staff conducted telephone interviews. Women received a $20 gift card for participation.
Measures
Sociodemographic factors
We measured several sociodemographic factors, including age, education, marital status, employment, country of birth, number of years in the US, and health insurance status. We also recorded survey mode (telephone/mail), recruitment source (Love/Avon Army of Women research registry participant vs. not), and language of survey (Spanish/English). Since clinical factors may affect QOL, we measured self-reported cancer stage, date of diagnosis, and treatment type (chemotherapy, surgery type, radiation). Our primary correlate of QOL was culture as described below, captured through measures of shame/stigma associated with breast cancer [21] , cancer fatalism [26] , family values (familism), religious coping [21, 27] , and acculturation [42, 43] .
Cultural context factors
We measured shame/stigma using eight 5-point Likert scale items from the stigma subscale of the Body Image after Breast Cancer Questionnaire [44] . We translated this subscale into Spanish. Higher scores indicate greater shame/stigma; a sample item was ''I feel part of me must remain hidden.'' Reliability was a = 0.83.
Cancer Fatalism was measured using a modified, validated Spanish version of the Powe Fatalism Inventory [45] . We used three items from the overall scale relevant to survivors; these items were selected based on feedback during cognitive testing of the structured survey. Items assessed feelings of hopelessness and powerlessness related to treatment/survivorship. Higher scores indicate a higher degree of cancer fatalism; internal consistency was a = 0.60.
We assessed familism using a modified version of the Familism Scale [46] . We selected 5 items to measure familial support, familial interconnectedness and subjugation of self for family based on feedback during the cognitive interviewing process. Items were rated on a 10-point scale (a = 0.80).
We measured religious and spiritual coping with a modified Spanish version of the Religious Coping Scale [47] . We selected items deemed most relevant to Latina survivors based on cognitive testing of the survey. We used items capturing spiritual connection, collaborative religious coping, seeking spiritual support, spiritual discontent and religious focus; items were rated on a 4-point Likert scale (a = 0.71). We measured acculturation using the Spanishlanguage Short Acculturation Survey [43] , including language use, media preferences, and ethnic social relations (a = 0.90).
Social context factors
We were also interested in the separate effects of Latinas' social context on their QOL outcomes. We assessed Social Support using the 8-item Duke-UNC Functional Social Support Questionnaire [48] . We translated and back-translated items measured on a 5-point Likert Scale (a = 0.87).
Community Resources were evaluated using the Neighborhood and Community Organizations subscales of the Chronic Illness Resources Survey [49] . We selected and translated five items related to health, including: ''Do you have a pharmacy that has good information about breast cancer'' and ''As a cancer survivor, how important are community and health organizations to you in managing your breast cancer?'' Responses were made on a 5-point scale (a = 0.60).
We measured Social Constraints with the 5-item version of the established Social Constraints Scale [50, 51] translated into Spanish. Participants rated items on a 4-point Likert Scale to indicate if they are able to share their deepest thoughts and feelings about cancer with an important person in their life (a = 0.68). An example item was ''How often did you feel that you had to keep your feelings about your breast cancer to yourself, because they made the most important person in your life feel uncomfortable?''
Medical context factors
We assessed interactions with the medical care system using satisfaction with care and medical mistrust. Satisfaction with Care was measured using a modified version of the Spanishlanguage Short-Form Patient Satisfaction Questionnaire [52] and included general satisfaction, interpersonal communication, satisfaction with time spent with doctor, care accessibility, technical quality, and convenience subscales rated on 5-point Likert scale (a = 0.80). Medical Mistrust was measured using the 6-item Suspicion Subscale of the Group-Based Medical Mistrust Scale [53] (a = 0.71).
Quality of life outcome QOL is our key outcome [54] . We used the 36-item Functional Assessment of Cancer Therapy-Breast (FACT-B; Version 4) [55, 56] to capture overall and domain-specific QOL because it has been validated in Spanish [57] , and has demonstrated reliability, validity, and sensitivity to change [55, 58] . It includes 5 subdomains: physical, emotional, functional, social (together these 4 subdomains yield the FACT-G score), and breast cancer-specific concerns.
Higher scores indicate better QOL. Reliability was good for the overall scale (Cronbach's a = 0.88) and individual subdomains (a = 0.60-0.80).
Statistical analyses
We generated descriptive statistics to characterize variables and used v 2 tests, analysis of variance, Pearson correlations, and t tests to evaluate bivariate associations. Variables related to QOL or its subdomains at a level of P B 0.10 in the bivariate analyses were then included in the regression models. We conducted a series of multiple linear regression analyses using hierarchical block linear regression [59] for overall QOL and subdomains. Guided by the Contextual Model of Health-Related QOL and the Ecological Model, we first entered sociodemographic and clinical variables. Second, we entered cultural variables associated with QOL in bivariate analyses. Third, we entered social and medical contextual variables. Factors associated with QOL at P \ 0.05 within each block remained in the regression models [60, 61] , but we retained age, cancer stage, and recruitment source regardless of significance level for face validity as these variables were associated with overall QOL in bivariate analyses or have been identified as influencing QOL in prior work [8] . We examined the relationship of each variable with QOL outcomes using standardized beta coefficients for comparability. We evaluated final model fit using R 2 and the F-statistic. We had low rates of missing data (\2.5 %); missing data was not imputed. To adjust for multiple comparisons, we applied the Bonferroni correction to the analyses of the five specific QOL subdomains (yielding an alpha of P \ 0.01 to determine level of statistical significance). All analyses we conducted using SAS version 9.2.
Results
Sample characteristics
Latina breast cancer survivors (N = 264) were, on average, 50.6 years old (SD = 9.9) and 2.7 years (SD = 1.3) from the time of diagnosis (Table 1) . Women from 31 different US states/territories participated and were recruited through the Love/Avon Army of Women research registry (32 %), local and national support groups (15.5 %), local and national hospitals and oncology clinics (12.5 %), a national listserv for Latina women (12.5 %), local and national community health education programs (11.3 %) and community health clinics (9.4 %), and a local agency serving Latina survivors (6.8 %). The sample had varied socioeconomic status, with about one-third having a high school diploma or less (36 %). Most women were diagnosed with early stage breast cancer. More than half of the women were immigrants to the US with South American (32 %), Central American (20 %), Caribbean (25 %), or Mexican (23 %) nativity. Among the US born, one-half were first generation. Two-thirds of the sample completed the survey in Spanish. Table 1 displays the bivariate relationships between sample characteristics and the cultural, social, and medical context variables and overall QOL and individual QOL subdomain scores.
Overall QOL
The mean QOL score on the FACT-B was 105 (SD = 19.4) and on the FACT-G (all subdomains except breast cancer concerns) was 83.0 (SD = 15.4). The FACT-B score is lower than the mean and standard deviation of 112.8 (SD = 20.9) reported by breast cancer patients in the validation study of the FACT-B [55] , while the FACT-G score is similar to mean FACT-G scores of other samples of Latina survivors [62] . In bivariate analyses, cultural and social and medical contextual variables were significantly related to QOL (Table 1) . These relationships were robust in multivariate regression analyses across individual QOL subdomains and were more strongly associated with QOL than sociodemographic and clinical variables (Tables 2, 3) .
Among the cultural constructs measured, shame/body stigma was the strongest correlate of overall QOL (b = -0.42 for each one point increase in stigma, P \ 0.001), accounting for 23 % of the variance. Social variables were independent of cultural factors and also statistically significantly associated with QOL (e.g., b = 0.11 for each one point increase in social support, P = 0.002). The overall final model explained 53 % of variance in QOL (Table 2) , and cultural and social factors accounted for 62 % of this explained variance.
Physical well-being
The mean physical well-being score was 23.8 (SD = 4.7). Less shame/body stigma was associated with better physical well-being (b = -0.31, P \ 0.001; Table 3 ) with a trend for cancer fatalism (P \ 0.05). Variance in the model that incorporated individual and cultural factors explained 15 % more variance than the model with individual characteristics alone. Lower satisfaction with medical system interactions was also associated with lower physical wellbeing (b = 0.17, P = 0.003). Social well-being
The mean for social well-being was 20.0 (SD = 5.5). Greater social support was related to better social wellbeing (b = 0.38, P \ 0.001), while greater social constraints were associated with worse social well-being (b = -0.26, P \ 0.001; Table 3 ). Women with less body stigma reported higher social well-being than women with more stigma (b = -0.13, P = 0.009). Religious coping, community resources, and medical mistrust showed trends but not statistically significant associations in the final model (Ps \ 0.05; Table 3 ). Cultural and social factors explained 78 % of the variance in social well-being in the final model.
Emotional well-being
The mean for emotional well-being was 18.5 (SD = 4.6). Again less stigma was related to higher emotional wellbeing as was greater satisfaction with the medical system (b = 0.22, P \ 0.001) ( Table 3 ). Cultural and medical context factors explained 75 % of the final model variance in emotional well-being.
Functional well-being
The mean for functional well-being was 20.6 (SD = 5.2). Individual, cultural, and social factors were all associated with functional well-being (Table 3) , but stigma was the strongest correlate (b = -0.33, P \ 0.001). Cultural and social context variables explained 44 % of the variance in functional well-being in the final model.
Additional breast cancer concerns
The mean for additional breast cancer concerns was 22.1 (SD = 5.7). Breast cancer symptoms and concerns were related to disease stage at diagnosis. In addition, greater stigma was a correlate of having more breast cancer concerns, as was experiencing less familism (b = -0.17, P \ 0.001). Of note, women with more medical mistrust reported greater persistent symptoms and concerns (b = -0.14, P = 0.006; Table 3 ). Cultural and medical context variables explained 65 % of the final model variance in additional concerns.
Discussion
This study examined cultural, social, and medical contextual influences on QOL in the first 5 years after diagnosis in a large and diverse sample of Latina breast cancer survivors. Results indicate a low overall QOL in this population. As hypothesized, the cultural factor of shame and stigma related to breast cancer was the most strongly and consistently negatively associated with overall and domain-specific QOL, while acculturation was not independently related to QOL outcomes in our sample. Social factors were independently associated with overall QOL and social and functional well-being while medical contextual factors were independently related to overall QOL, physical and emotional well-being and persistent breast cancer symptoms. Latinas in our sample had lower overall QOL than nonLatina breast cancer survivors from other studies. For example, FACT-B means of 112.8 (SD = 20.9) [55] and 116.5 (SD = 20.7) [12] were reported in samples of Caucasian and African American breast cancer survivors compared to a mean of 105.0 (SD = 19.4) in our sample. This 7-point (or greater) difference is clinically significant [58] . Although distinct from Caucasians and African Americans, our QOL results are comparable to other large samples of Latina survivors' QOL [42, 62] . There are several potential explanations for these disparate outcomes between Latina and non-Latina survivors. First, there may be unmeasured differences in economic or social support resources that relate to general well-being [4] . As with other studies of Latina breast cancer survivors, we found that being married or employed was associated with greater QOL [19] . Second, additional unmeasured clinical differences may exist between our sample and other survivor groups. For example, level of comorbidity was related to QOL and functional outcomes among other samples of Latina [19] and Caucasian survivors [63] . However, since our sample was fairly young, this is probably not a major explanation for the observed differences. Cultural and social context may also explain these differences.
Cultural views have the potential to affect QOL in either positive or negative directions and correlate differentially with various subdomains of QOL. The small but rapidly growing literature on Latina survivors underscores the critical role that culture has on outcomes in this population [22] and culture's impact on the social and medical contexts for Latina survivors [4, 64] . For example, culturally related reliance on religion and family-centered support could provide survivors with a sense of comfort and wellbeing [4] as indicated by the positive association between greater familism (connection to family) and fewer breast cancer concerns. Our results demonstrate that other values, such as cancer stigma, secrecy, and shame have a consistent pervasive negative association with QOL. Cancer stigma or secrecy may also disrupt traditional Latino gender roles. We found support for the links between these role disruptions and QOL in our prior qualitative work with Latina survivors [4] . These results suggest specific avenues for clinical intervention-addressing concerns related to the stigma and shame of breast cancer through individual or couple support programs with professionals familiar with these cultural norms. The amount of variance explained by individual, cultural and social and contextual variables within each QOL domain varied from 23 % in physical well-being to 51 % in social well-being, suggesting that cultural and contextual variables may be more important for different aspects of functioning in Latina survivors. For example, despite the smaller amount of variance explained in physical well-being, the significant correlates of breast cancer shame/stigma and patient satisfaction are likely modifiable factors.
As noted in reviews of survivors' QOL, we found that greater social support was associated with higher QOL in Latina survivors [5, 11] . Moreover, experiencing a constrained social environment that discourages expression of thoughts and feelings about breast cancer was associated with lower QOL [65] . This may be especially common in Latino families, as some Latino men may feel uncomfortable discussing feelings and/or offering emotional support to their wives with breast cancer [21] . Such social constraints may be of particular importance to Latinas given the prominence of culturally related feelings of shame or secrecy [4] . Linking women to formal or informal support groups or community resources might balance or countermand the adverse relationship between feelings of stigma/ shame and QOL [35] .
We observed that women with higher medical mistrust and lower familism (connection to family) had greater symptom burden and persistent concerns. Familism represents an interesting cultural variable to examine in future work, as it appears to have a non-linear relationship with QOL. Perhaps connection to one's family relates to QOL in certain circumstances, such as when survivors feel constrained in sharing thoughts and feelings about cancer [65] . Lower satisfaction with medical interactions and accessibility was also correlated with poorer physical outcomes. Latinas may have more difficulty accessing or interacting with the medical care system to obtain services related to physical functioning as a result of language or financial barriers, fears related to documentation status, mistrust, or limitations in the cultural competence of their providers [4, 66] . Feelings of secrecy and shame may further limit women's comfort in discussing symptoms or concerns with providers [4] . Given the necessity of on-going cancer care for survivors and the need to take hormonal medications for many years (among hormone positive patients), it will be important to conduct further research to improve the experiences of Latinas with the medical care system.
Beyond the consistently negative association between cancer shame/stigma and QOL, the varied patterns of cultural and social and contextual variables across QOL subdomains are congruent with evidence indicating that different antecedents are related to different types of outcomes in long-term breast cancer survivors [8] . Attention to the modifiable risk factors through psychosocial interventions and exploration of which QOL subdomains are considered most important to survivors of different racial and ethnic background will be important areas of future research. Likewise, future work can examine possible interactions between cultural, social and medical contextual factors that may impact QOL outcomes in cancer survivors. For example, future research can explore whether Latina survivors with greater family and/or community resources are less impacted by poor healthcare provider communication compared to survivors without those external social supports.
While study findings were robust, a few caveats should be considered in evaluating our findings. The study was cross-sectional, so we cannot draw conclusions about the temporality in the relationships between culture and contextual variables and QOL. We also did not measure all possible factors that may contribute to QOL outcomes, such as job type or patient-perceived self-efficacy in communication [5] .
Participants were recruited through a non-probability sampling method. Although our sample included fewer Latinas reporting Mexican origin than in the overall US population of Hispanics (23 vs. 65 %), the nativity in our sample is a cross-section of the Latino populations within the Eastern US and across the 30 states and the District of Columbia from which it was drawn [67] . Moreover, women in our sample were diverse in terms of country of origin, income, education, work status, and level of acculturation. Our heterogeneous Latina sample adds depth to the growing literature on Latina survivors' QOL [5] . Finally, in the regression models, we retained only those variables with significant bivariate associations with our QOL outcomes, an approach that capitalizes on chance. However, this concern is diminished by our use of the conservative Bonferroni correction approach for multiple comparisons [68] .
Results of this study suggest that future intervention research with and clinical survivorship programs for Latinas should consider the multiple cultural, social, and medical contextual forces affecting the unique experiences of this growing population. The strong associations between cultural and contextual factors and QOL provide potential intervention targets to help to close the gaps in QOL between Latinas and other breast cancer survivors.
